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JKSrO. 2 7N(^f h y^^vUT^'^-^^-k^-'f Kn^f 
(TMAH) **«T?6 O^BSftU, $&U1*6* 
T3 0W!l^Lf: o BftKJB^fcu— 

ffi^yU=? Ethii8. 9 mj/cm 2 Tfc D % JStfcrttt 
0. 3 2 5 m m L&S-C&ofco 

a 1 9 



10 



20 



30 



40 



fulfil 1 8-?m\t*1ti><nbfflCrtl) \f~/l>7=.S*- yK 

a*¥^^ft (Mw) - 5 1 5 oxw»flc= 2 . 

2 — y s f-}VT#-*rl' s f'J\'=-* 3 r}\s : 
[0170] 
[ft 9 7] 

C H 3 




[0171] ^30 Sfi%^#J-&T^JO U $ b 5 a 

-y-7«^w^*>7ifv (hmds) -esfr^^bfc^y 

— h_b-ci 0 o°c-ei 0 os^BB^y ^ bfc 0 
[0172] -yv ^—^(D^Tm. ftbtntisis* bm 

SrKr Fx^y-7^r^^ (^^^ttSL NA=0. 4 
5) -CiK^2 4 8nm<OK r F -f)t<0'*& — ^Izm&i 

r#l*: 0 m^r, n%&<D\s*j* vm* i 1 o°c-c6 

0W1PEB Lfc. -t(7?« % Uv^l> 

IKSr 0. 2 7N<7}^ ^vUTV^e^!? A/N>f 

->K (TMAH) *Mt*6 0#fflS»L, $^^#BtK 

fx^/i/^E thlil lmj/cm 2 Tfe*?, ft?f^^0. 
3 5 /i m L&S"Cfco/c 0 
0U 2 0 

JJCztfclJ; Vm^tlfr^ (Dffi.lS.lt (m : n) ^5 : 5, 
fttit^i 1 ! (Mw) ^2 3 0 0 0t**)5*t 

[0173] 
[ft 9 8] 




t B u 



50 [0 174] Z<D&m&m^=&M'£i$<D2mM%<Dl 



(32) 

61 

h!/7x^U7/^n^Ah!i7l/-h (TPS 

so 3 c f 3 ) sraamu 1 5 

£5 Jt 5l-?US^A- (EL) U:@»L/c 0 mhntz.\s 
VmWt^. — *f^f/uy->7tV (HMDS) ~C 

h±ti 0 otti^y^ L/c 0 Mffi . 

[0175] ^y^-^^^Tf^, »biXfcl^v?^ hJSI 
S:A r Fx^^t l/-f a ^ h77>f t (N A = 
0. 5 5) -CjfcE 1 9 3nmCOA r F *f%<T>'<9 — V 10 
KSRIRfeLfco SK^T, MBISrl 5 

D*r ir*<#bnfco *P4fc*ttO. 50/im L&S 
ffl2 l (Jttfcffl) 

«TIE«2 0^E«o#jSfeSr«k0iSbfc o fiU 20 

(m : n) ^5 : 5, ^Ltft¥^Ti (Mw) ^ 
1 4 0 0 0t*fc§*t^ftS:ffltUc o 
[01 76] 
[ft9 9] 




[0177] 0. 50^m L&S (9>fV*r>K* 
ffJ2 2 

tt, »cS:^J;9*$n^o-t<^|afigM: (m : n) #5 : 40 
5, ^LTfi*¥^5>^S (Mw) ^1 8 00 0t*5 

[0 1 7 8] 
[ft 1 0 0] 



«fH¥9-7 3 17 3 

62 




[0 1 7 9] ^fclCffl^fc-^^lM' Xa«9 COU-^^ h 
**9 — — ^<D9 =7 ?y^ J ?»*MxS:£C4 r: £ & < 

»?>iXfc 0 *P^Att0. 50/im L&S 
> K • ^) "Cfcofc 0 

ffi]2 3 

tt, »cS;^J:9*Six^o-t<7?|a^:Jt (m : n) ^5 : 
5 , * ttll¥^i (M w) *1 1 000t*5 

[0 18 0] 



Htioi] 




[oi8i] »7fejwfflt^-^^^^>rxii9<DU'^^ h 

/*9 — >&s<9 — is<D9 ^^^^fllxSr^CS :t4< 
t#?>tlfc 0 Mft^/fiO. 50/im L&S (^>-T 

2 4 

te, ac*^J;9*Sn^o-t<0»^H: (m : n) ^5 : 
5, ^ttii^^i (Mw) jJS8 0 0 0TS)5# 

[0182] 
Hfcl 0 2] 



63 




[0183] WtftfcM^fc'*?*?^ Xm*><0^*Jx> h 
»t>tltt 0 mmjj&O. 50/j.m L&S (^-fV-T 
ffJ2 5 

te, **iwJ:9*Sjx^o-?:^j|(afigJt (m : n) ^5 : 
5, tttliTO^f (Mw) ^9 0 0 0T*ife5* 
*&#«:JH«b*: 0 

[0184] 

Hkl03] 




[0185] feytKm^^tL-r^ty-^ xmyxoi'i/* v 

— — ><D?yy? JHMtlSrdfe C^rt^< 

#bftfc 0 WlfeAttO. 50/ira L&S (v-f>-T 

ff]2 6 

SWB«2 0tc:Eil©#jfeSrKI5iSbfc o fab, 

5. f ttltf^t (Mw) ^7 8 0 0Tfe5# 
S^Srffljfeb/c 0 

[0186] 

Hfc 10 4] 



(33) # M ip 9 _ 7 3 ! 7 3 

64 



10 




[0187] wtyt^m^tiT*?^ xm*><D uz?x b 

Wfeixfco flP&AteO. 50/im L&S • T 

> k - ^) -efeofd 0 

ff]2 7 

MIE«2 0^|S«^^ffiSrjft»)Sbfe o (IU *«|-e 
tt, ftSC^J:9*SiX^O-t^jaj*Jt (m : n) #5 : 
5, ^Ltli?^i (Mw) 3JS6 5 0 0^5* 

[0 18 8] 

Uti o 5] 



30 




[0 18 9] Kl/£lzmii*1t-TX#1f-'{XmV<Dl'*Jx h 

nbtltii 0 m#Lt)t±0. 50/im L&S (9>f ^ • T 

> K • X) "Cfcofc 0 

«28 

flftlE«2 0^f5«c^^fe^^3gb7t o fflU 
40 te, 2fc*^«t9*$n^o^:^j|fljS:tt: ( m : n) ^5 : 
5, ^ttliftS^i (Mw) ^1 6 0 0 0f*5 
*fi^*^fflSbfc 0 

[0 1 9 0] 

[ffcl 0 6] 



65 




[0191] »#fc/Hl ^iNfXii 5 (DUi/X V 

— —i/(d ? =7 v ? ^mti&tk c 3 c t ta < 

mbthtz 0 MiMLJJteO. 6 0 M m L&S (^-fV*T 
M2 9 

iufB^iJ 2 0^fBtt<D^ffiS:j»t)5Sb^ o fiU 

tt, »C*^J:9*$n^o-t<D|&fiftJt (m : n) ^5 : 

5. f LTliW^i (Mw) Jjil 2 5 0 0t*)5 

[0 19 2] 
[ft 1 0 7 ] 




[0 19 3] S^^^fc^^^^-fXjEl^coU^^ h 
WfeJxfco MiMiJjno. 50um L&S (^V-T 



ff'13 0 




[0 19 7] B*irfflt^fc^^^^Xii9^U^ h 
»£>*lfc: 0 (PftAUO. 55/im L&S (9>f V • T 
ffl]3 2 

StHECT2 O^IBft^ffiSriftOiSLfco fib, *0yt? 
5, ^ttlf?^! (Mw) ^9 5 0 0Tfc5# 
[01 98] 



(34) ^ipg- 7 3173 
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tt, ftS;frJ:9«$tt^o-t^|a*Jl: (m : n) ^5 : 
5, tttliW^I (Mw) #1 8 OOOT-fc* 

[0 1 9 4] 
[ft 1 0 8 ] 




[0 19 5] B3tidffil^c^^^-^>r Xiit) CO l/y^ h 
20 H&iifc, jj¥ft^fi0. 50Mm L&S (9>f>*T 
PI 3 1 

0tc|B«t^#ifeSrj|if9Sbfc.o fib. WJt 
tt, **tJ:J:9*S*i36*o*0|art«: (m : n) #5 5 : 
5 , ttli¥^t (Mw) ^1 7 5 0 0 

[0196] 
30 [ft 1 0 9 ] 




(35) 



¥fM^9 - 7 3 17 3 



67 

[0199] myttem^tz-rxfi}-^ xmv(Di/i?x b 

mbfrfz-o BiMiJjteO. 60/zm L&S (^-f^-T 
M3 3 

* $ 9 V Jl-m. 2-* ^JV- 2 - T ¥*?l/=5-)V*: y-^t^ 

1^-yU/L^l, 4~i>^^^mmthfz. 0 ^<D1, * 

CH 3 



68 



*4-i?**i>'zsmffizm&9lltm* aibn (ryyy 

ftseffl^b/cotl^J-frfco S^^^lgm, n « 

[0 2 0 0] 



[ftlll] 



CH 2 — cA- 



C H 




|CH 2 - 



C H 3 



[0 2 0 1 ] »6>n*:*S-&#tt, ffijsgJt (m : n) 
7:3, (Mw) ^8 5 0 0, Lt^ 

tfcS (Mw/M n ) ^2. 10tfcofc 0 
M3 4 20 
fulfil 3 3iC:Jo^TfBlKb£:;*** yyu^2-^^yu~ 

2 - r *v * $ ? y 2 

PSS0 3 C F 3 ) SrSSJDU tVy^y /t-=e 
y ^^/u^— TVUTir^— h (PGMEA) &-*g$?b 

(HMDS) -Cffl#i«bfc->y 3^*4E±^K«0. 4 
/im^tV^-M, jfcy F7 P l/- hJb"C 1 2 0°Ctr 
6 O&fdJ^y^— * b/t 0 

[0 2 0 21 T'y^^^Ti, fbWcl/^XhJi 30 
HrFxar^fSI (NA=0. 5 5) 1 
9 3nm<Z)A r F if^^^ — >i-5SK»3t bfc c jR 
^T, 8*^1/^ M^Srl 5 0 C C^6 0»fflPEB 

(»7tf*-<— ^) bfc 0 ^<7)f£, h«Sr0. 11 

(TMAH) 7K«tt"e6 0#Rfl3lflfcU $^{-MtKT-3 
O&BBJJ b/c Q KftKUH^fcu— if^^-vi^ 

*/U*Ethtt2 1. 5mJ/cm 2 0 % JBflft^ttO. 40 
175/im L&S (7^y-T>K^^7) "Cfc^ 



n 

C— OH 

II 

O 

M3 5 

4td|H«^jfeSrjtt0 5SLfco fib, *tflt? 
ISt^tt, ArFx^rS/vRjCgfliftit 
KrFx^>^f^ (NA=0. 4 5) SrffiJB U 
$t«2 4 8nm<7)K r F if £*To fc 0 M 

4*5, *«-eofl8ltj|8*^H<lt^*^=¥E thttl. 4 
8mJ/cm 2 -efe 9 , MiMiJjte 0. 2 7 5 /im L&S 

ff]3 6 

^ ^ ^ !l /i^i 2 - / f ^- 2 - 7 y f y > y 
^ y /i>Wt t — /^Jkxf* U/^yv^ 

8:7: 5 <D% iJ-&-e*-&«*izft5&* > l^eyu/LcD 
1, 4-^**>*«£; bfc 0 1(^)1, 4-^^-^rif 
vSSK^S^M^ib A I BN&-2 0^eyU%(7)S-ca§iD 
U 8 0t:T?jKi8WFBBJc:t>fcoTfi^S^fc 0 jff^cD^ 

n — ^v^&itmmt vxmm&ftotio ^ 

* $ ? y /m t — ^ ^ y /i/g^fi^ft: 

[0 2 0 3] 
[£112] 



-f 



CH, 




C H 3 
I \ 

?r 



C H 



CH 3 

I \ 
C 



m x 

C— 0 t B u 

II 

0 



n 

C— OH 

II 
0 



[0 2 0 4] nbixit^m-^mt, t&l&tt ( I : m : 50 n ) ft 5 0 : 2 9 : 2 1 . ffiffir^i^-TS (Mw) 7 



(36) 



- 7 3 1 7 3 
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8 0 0, ^LT^tfcS (Mw/M n ) ^2. 2 0tfcc 

a 3 7 

2 -Ttf-v^^tv/ $ y /ugft t —-ftf-tv/ 9 y 

*^r>A hy^-b (TPSSOa CF 3 ) Sr^AP 

b. t'l/y^y /u^ey ^^urc— "rjuT±^— 

V (PGMEA) fc*»bfco #feiXfcU^h*tt 
Sr. HMD S t*I l/:'> U ^ ySSl^f 0 . 4 
H mX* h U h^U— h_bl? 1 2 0 c C"e 

J:ArFx^i/-7i3tgt (NA=0. 5 5) tttftl 

9 3nm<DA r F U— *F%<T>*<9 — >i-31iRB3fc bfc 0 
V^T. 1 5 0°CT'6 0&RBPE B 

(Bftf^-*) bfc Q -£<z>SL i/v?^ MSSrO. 11 
8li%(DTMAH**»t6 0#Pflfi«U $*>U:*fi 
7XT-3 0#P^y b/c 0 B^tf-JBl^fcU'— 1f?t'<* — 

PJIx^^^E t h ft 1 . 4mJ/cm 2 "Cfc 9 , M&LjJte 
0. 170MmL&S (^-f >- • 7^ K • J*^— X) "T:* 



70 



CH 2 — 




giJ3 8 

SufE^>J3 7^fagc^¥ffiSr^ { 9igL7t 0 fiU *fiaj"e 
tt, BytSSBiLT* ArFx*w(t3fe8il:ftx.t 
- KrFx^r^r^ (NA=0. 4 5) §M£/f§ U 
tfi2 4 8nm<DK r F I if 3t"«M*B3teS:fTo fc 0 B 

— >-^y^ —^(Dmtn&gL c<5 r. fc & < ^nfc 0 

ft*5, ^JT^^W^fi^^ftt^-^^^rE t httl 4. 
10 4mJ/cm 2 -T?&<9 , ffiiMttmO. 2 5 0/im L&S 

3 9 

^ ^ 9 y 2 - ^ ?vu- 2-T ^ v^/i^e y -*jgaf 
<4 * = 9 : 1 <7>#J^T'fi^W^tt5£^ 

i^u/l^i, 4 -^^if^safct bfc 0 rcoi, 
4-5^***^*iKirm^Hi63M, AIBN^2 0^-/1^ 
%^*t?aS*Db, 8 0°C^8^^^7toTfi^^ii: 

20 2 -Tf-vls^A,/* 9 =1 jxfco 
[0 2 0 6] 
1 1 3 ] 



O 
II 

C H 2 — C— OH 



C H 2 — 



n 

C— OH 

II 

0 



[0 2 0 7] f»feft*:*fi-&ft:|i, «j«Jt (m : n) ^ 

8 8:12, lt?^»-fl (Mw) ^6 7 0 0, -t b 

(Mw/M n ) ^2. 

M4 0 

^g^'J. hU7x^^/U^^^isMj7L/-h (TP 
SSO3CF3) £j&&nu fLB^^vu (EL) Jc*jSp 

•>y ^yss±i:ff 0. 4 Mm-e^ h b, * 

s> h±t?12 0°CT6 O&fJl^y^— ^ bfc e 

[0 2 0 8] ^y^-^O^T^. ftbhfcl/^ hJgl 
^ArFxaryvf^i (NA=0. 5 5) TtSl 

9 3nmC0A r F l^— ^it^^^ — ^J^SKBit Lfc 0 « 
l^T, B#«<0^v*;* bim& 1 5 0 o C"C^6 0»BPE B 

(B*»^<— ^) bfc 0 i/^ mto. 11 



tKt-3 o^nay ^ b7t c i*iiit^i/-f3t/^- 

Hffi^-^^^E t h^2. 8mJ/cm 2 Xh K> , ffi&Jjte 
0. 175/imL&S (^^f V • TV K • 1? 

gj|4 1 

8(rlE«4 0KK«<o^jE8r*5igbfc o fib, 

KrFx^y^r^ (NA=0. 4 5) Sr^ffl U 
«2 4 8nm^KrF if ^T^51KB5t «To fc D B 

— — >*<D9Mn&£.CZZ tft<?#e>nfc 0 

ft*D, *«-C<©fiH*ti»*0|Htt^^^^E t hli2 5. 
0mJ/cm 2 i?fe«9, Wf^^fiO. 2 7 5 /zm L&S 

M4 2 



(37) 
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* 9 9 V A-^ 2 - * 2 - T jf-r V^vL-^e J -^RXJ 

BN^2 0^/U%(DfTttt, 8 0tt^8l 



#ffl¥9-73 1 7 3 



72 



1^^ 



[0 2 0 9J 

[ft: 114] 



C H 




{ ch 2 -ch] 




[0 2 10] mhfrfc^m^m^ (m : n) 

7 6:24. (Mw) ^6 4 00, ^ b 

T»fS (Mw/Mn) ^2. 4 2tiofc B 
0iJ4 3 

i^2fi*%co^^J, h y -7^=./\s^/u*- ^ h y 

^u-h (TPSSO3CF3) Sr«JDL, 5L*^^^ 
(EL) lz*#Lfc„ »t>ti1tvi?x h**Sr, HMD 

>^-hU *y h^u— hJb-ei 2 o°ci?6 o&pfl^ 

[0211] /y^^^Tfl ftfeftfcus?;* hJgi 
^KrFx^^7fy/< (NA=0. 4 5) t*g2 
4 8nm^K r F l/-f 3t(D/^-yi:IRR3feL^ 0 Wt 
V^T, S3fei«)U^ MSS:l 5 0tt-6 0#PflPEB 30 

mytik^-?) Ltc 0 *<^«. u^*MBI«rO. 2 3 
6fi*%<OTMAH*»«T?6 0»IBaifcb, gbl^tfX 

CH 3 



CH 



S O3H 



iMfcn*/U3fE t htel 2. 4mJ/cm 2 "Cfc 9 , *f|ft^ 
J30. 2 5 0//ra L&S (^^ ^ • T V K • 

ff]4 4 

^ ^ ^ y yt-^ 2 - y 2 - r >^/i^e y -^ft u< 
y ^ ^ y yi/^r ^ K^e / ^ £r 7 : 3 (om^^M^m^^ 
ttiA^, l^e/u/Lcoi, 4-mt>»»iu. 

rcoi, 4-^**^i^»»^S-&H*6JM, AIBN£ 
2 0^e/u%coST^*Db, 8 Ot:T?*5 8«FBBtrtofcoT 

[0 2 12] 
Htll5] 

CH 3 
f C H 2 — C 




c— o 



[0 2 13] fi/jgjfc (m : n) 

7 5:2 5, S*5p*S^* (Mw) ^7 6 0 0, -t L 
T^tt* (Mw/Mn) «S 2. 13-eJbofc 0 
ff]4 5 

Stjffi^ij4 4 ^V^TfBSJLfc;* ^ ^ y /Vg£2 -y ^/u- 
2-r^V>^/^/y ^ yyu»T$ K#fi^i$^2fi 
M%<DWtH&ffl* h y :7^,u^yu*- r?^ j. y ^ u — 
h (TPSSO3CF3) Sr»S*DU fL^^/u (E 
L) lzmmttc 0 t#biX7cUv>>. h^ffiSr, HMDSt 



50 



C~NH 2 

II 
O 

[0214] yv^-fcD^Tik, ftbtiitisi?* bm 

^KrFi^ry^rj//" (NA=0. 4 5) i?fcft 2 
4 8nm<Z)K r F if %fO*9 - ^^WRWrJt Lfc 0 ME 
^T, Ujfe^uy^ HSrl 5 OtT-6 O^PflPEB 
m%'ik'<—$) Ufc 0 -t<P«, l/i/7MgS:0. 2 3 
6H%©TMAH**»t?6 0»BaiftL, $ ^{C^fi 



(38) 



ti¥9- 7 3 17 3 
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mi&^/^E t h fit 2 4 . OmJ/cm 2 t?i> 9 . 
(10. 2 7 5 /xm L&S (7^V»TyK^^ 
X) Xhotz Q 
&4 6 

3 cofij^r-a^^^tt^^, 



74 



l^-Y ^ K^y v^7 
l^U/LWl, 4-v f W>*jJil / fe. rcoi. 



* 4 

[0 2 15] 
[ftll6] 



-(-CH: 




7 1 : 29, fiSr¥^#^fi (Mw) ^8 2 0 0, ^ L 
Xftmm. (Mw/M n ) ^2. 5 5tfcofc 0 
ffH 7 20 
HUfB^fJ 4 6 fc*5l ^TflM L/c * # 2 ]) /ugjg 2 - t< 9vU— 

*^S'J. hy7x^;U^^^^AMJ7I/-h (TP 
SS0 3 CF 3 ) £^ADL, fLS^^vu (EL) tr^fl? 
L/c 0 HMDSt'ffitoStt 
n v^£_bJrj^jip:o. 4 /* mT^ h * 

[0217] yv^-ptD^Tm, ^tutu-v* bm 

HrFx^y^/^ (NA=0, 4 5) tM2 

4 8nm(^K r F t)t 0 g 30 

v^t. myt&(Duz?x hm& 1 5 o°c-e6 o^bpe b 

6ti%<DTMAH*^»t*6 08>HISMfcU £ bf-*G 



■Mt^/U^E t h(13 0. OmJ/cm 2 "Cfc <9 , *Mfc;b 
2 7 5/im L&S (7>f^'7yK^^ 

fl]4 8 

^ ^ ^ y /io$t 2-* ^-jv- 2—T y -^t>* 

3*. l-e^/Lcoi, 4~i/Jr*^i/mmt Lfc 0 -cd 
1, 4-^*^>*«^m-&j|*«H > AIBN£2 0 

^itfc 0 m-^co^m. n — ^*>srtt»at ut« 

[0 2 18] 
[ftll7] 



-f-CH: 




^ CH2-C j 



0 = c 

I 

o 



n 

C H 2 



[0 2 19] »feftfc**<&#tt, jBLj*Jt (m : n) tfS 



7 2:2 8, 



k^P^^T-ft (Mw) ^8 7 0 0, L 



T#tfcft (Mw/M n ) #2. 3 1 Tfeo7t 0 
ffi]4 9 

StjfE0ij4 8*c*3^TWIi8L3t^^^ y ^®&2-y ^/u- 
2 - T^V^u/«S7K>f * =« 2 If% 

(TPSS0 3 C F 3 ) SrSSAnU fL^^/u (EL) 



[0 2 2 0] ^y-<-^co^Tff , »feftfcu^* Hgl 
^KrFx^W^fy^ (NA=0. 4 5) fKfi2 
4 8nmtf)K r F \s—*f%(0'<# - ^izmtRM % Lfc 0 
50 l^T, iM^^v7. hftf^r 1 5 0 C C~C6 O^fflP E B 



(39) 



— 7 3 17 3 
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8a*%(^TMAH7K*»-e6 0»BS«U $ bfc:*E 

IBfif^A^E t h(i26. lmj/cm 2 t?4> 19 , jSPflfe* 
ttO. 2 7 5 //rn L&S > • TV' K • 

flis o 

* $ 9 y >^S£ 2 — * ^vu- 2 - T &t >^/u^e y -vyXT>* 
OL-T? ] J ;i<m~- (R) - ( + ) -0, 0— v^^vi^— * 

C H 3 



76 



10 



-[CH 2 -C j 



CH 




C— O 

II 
o 



[0 2 2 2) »fcftfc*ate{frtt:, ffl^it (m : n) 
7 4:2 6, (Mw) ^6 2 0 0, * b 

T5>S5:^ (Mw/M n ) ^2. 2 5t*cfc fl 
M5 1 

2-T^^/U/ a -T^ D/l^m- (R) - ( + ) - 
0, y-^n7^hyM^2l 

h (TPSSO3CF3) Sra&bDU fL*^^^ (E 
L) «ML7t 0 ftbtlltW* hMmZ. HMD St? 

[0 2 2 3] /y^^^Ti, Wbftfci^* hill 

^ArFx^rWl^l (NA=0. 5 5) T?«« 1 
9 3nm(7)A r F U— If — L-7*c 0 

V^T, IM^^y^ h^lSr 1 5 0X;X-6 0&f|PE B 

m^M^—v) ufc 0 *<om % isi?*hm*2. 3 8 

SI%OTMAH*JWtT6 08>BB»lfcU Sfefctt* 

-C3 o#ray >^ bfc 0 mytizm^^tz if^^— >- 
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h^&rK r Fx^yv^7y^0. 3 2 5 p C0aK — 
/u/n^ — >irSyfcL£: 0 :(7)I§|:{), Rytlrffli^u- 30 
— IF*/** — ^ KlteS "f- 5 0. 3 2 5/zm (^^-/H/v 5 

00 8 1 

ii, S8§£#L TPSSbF 4 <Di&ao*S: 5 
2fifi%ic^jEL, Sfefci. hBIW>II««:0. 7 

/z m^fe 0. 4 /ini [I, l)t^t^K r Fx^y-^^T 
y/^?)ArFx^v/-78)t|t Kgl9 3nm (NA 
= 0. 5 5) id. **T^ix&3ELfco IM^/:^ 

l&s (7^>-ryK-x^) /^-y^^ff 

1 : 1 HljSMfeLfco 
ff]8 2 

2 — > ^yUT^Nrv^t^ ^ y- y K t —73- /is* 
* 5 y /I'BfcftT/* * * y /U**T ■tA'JfcT 4 0:3 5:2 

^iJ-^SSifct Lfc c ^c^l, 

^USte^L A I BN£2 0^eyu%cOfiT«>JPL, 8 0°C 
^7B#P« f 3C^^oTf*^$it/c 0 ^(DfxJfc^ 50 



4#BH*P9 - 7 3 17 3 

90 

Srir h^b Kp75> (THF) fci*Ji*L, »6>lxfc» 

^Sr^acOn ^fy^CgAl, tt»4*Srifc9J L 

fc 0 2 ^^T^V^/^yuy ^ y h/ t -y^ 

fr* $ t y /HSt/y * ^ y 5 8 %-e 

#btL7t 0 »fcixfc*Jt-&*f4, 5 0:2 9: 

2 1 T% (Mw) #1 2 0 0 0 t?fco 

ff]8 3 

flufB^J 8 2 {r*5t ^TI^M Lfc 2 - > f/UT P^zs^jx, * 

^D^F/t -y^vi-y ^ y /i/^/y ^ ^ y y^gg 

?Wt7/^o7yf^-F (TPSSbF 4 ) 

MDSttdftlLfc^J 3>*SJbl^«ff 0. 

[0 2 5 8] ftt>ti1tlsi?X higl^K r F^S^^-t 1 
5/^ (NA=0. 4 5) TM2 4 8njnOKrFl/-f 
3t<7>^^ — ^Jc^^^^LTS^S3feL^i 0 tit, 

wtfcmtik. vm* 1 3 o°c<D*;y h^u— h_b-e 

6 0&BPEB W3te«^— ^) Lfc G t<Df, Uy^ 

hBI£r0. 1 71t%(Z)TMAH**«t*6 

L. £ t>\zffifr~?3 O&fBD >-^L7t 0 ByfcfclJHt^U 

#-><Dmti&4iZz>^ t/i<»e>ixfco 0. 2 5 M m 

L&S (7>f^'7yK^^) — ^Sr(5«3T 
1 : 1 td^Lfdo 

[0 2 5 9] ^fcjc, ±E<DJ:5fc:LT«#Lfcus?;* 
h^^rK r Fxdryv^ry/^0. 3 2 5 m m (D>^ — 

fl84 

tt, ***»J, TPSSbF 4 «DM51i%^^ 
2ii%H, I*8f S:K r Fx^yv^r^/^bA 
r F^^v^Kyt^B, 1 9 3 nm (NA = 0 . 5 

5) id, -tiX-enaHLfco **JCffll^fcU— 1f5/ts<# 

tbSr^CSr tft<»feiXfc 0 0. 19^m L&S 

(7>fy-7yK^^) yN°^ — >£r(3:{£l : 1 }d 
MftLfc 0 
ff!l8 5 

2-yfyU7yvyf;l/y^^yu-h, 3 _^-^ycy 

"C5 0 : 3 5 : 1 5 (Of fr&-Cft-&««l£tti&*, 1 -e/U 
/L<^1, 4 - y't^rty^i: L7t c r.(7) 1 ? 4-^ 
*^1^>*ift^fi^H*6»|, A I BN£2 0^/U%cOft 
Ti^JPL, 8 0 c CXfo?mmziz>fc<>XlZn£lttz o -r: 
<Dfe % ZtDRf&K&T V? t Kn 77> (THF) (rjg 
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«E (1 0 : 1) tdgAl, ttJBtoSrHtSULfco 2-* 

3 5 : 15T\ ilf^l^i 1 ! (Mw) ^HOOOt 
ffJ8 6 

SMEW 8 5 K*3l ^TPSJ bfc 2 - ^ f/UT ^Vyf;M 

* ^ V h/3-**y*/# u^3ri/;V* $ $ ]) U — 10 

(TPSSbFJ «:S&*nU »^i^)15ii 

i/'^ N^ffiSr, HMDST?fflftItfc^ J 3^*K± 

[0 2 6 0] »bixfcU^ h)8l£K r F^v-^^ 
(NA=0. 4 5) ^Sg2 4 8nni(Z)KrFl/-f 

6 0WPEB W*^— ^) bfc 0 *<D&^ 
hJSI^O. 1 7li%(7)TMAH7KS^6 O&n^tt 

^ — V^fiJtl^r^C^r #fe*tfc„ 0. 25/im 

L&S • T>- K • s<# — i/*m$ 

1 : 1 

[0 2 6 1 ] $ 9iatMtti/y^ 
hJ^£rK r Fx^^riy/^"0. 3 2 5 ju m <7)7fr — 
/^^->[:i*lf: 0 r.coS-^(-t>. I^Mt^u 30 
— iF^feA*^ — >-irftSt"^ 0. 3 2 5 CO^— /l/l/i/ 

ffi]8 7 

huIE^|8 6{r|B*w#ifeSrj|RDiSbfcp fib, ^J-C 
tt, ISI^K r Fx^W^r^^^A r Fx^r 
'>"7g3tgl> Ml93nm (NA=0. 5 5) ie^H 

£>;txfco 0. 19^m L&S (7^'7>F^^ 

— /^-y^^Sl : 1 ^f£b7t 0 40 

ms 8 

2 — * =3-^^$ n^^ri/yU7< ^ ^ ]) h , t — r/^fV 
* y h&LM*^ l)/um&*jUltX*4 0 : 3 

5 : 2 5 <7}f fr&-T?m-&S«l£tti£*, l^EvU/LtfM, 

mzm&m&m. a i bn^2 o^^%ctT«Dt, 

8 0t-e«7l*Hfcbtotft»*-&t, <t<D«L Z(D 
SJS^^rfh^t Kd77V (THF) i:fSfl, 

S'JbfCo 2 fvUS/* af-v/yu^ ^ ^ y u— h/ t 50 
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6 3%t?»bnfco ?#e>tb3t*a-&#», m^a* 5 

0 : 2 9 : 2 1 ~C\ ( Mw ) ^2100 
M8 9 

SufB^J 8 8 ^^^TP$^bfc 2 ^-tVi/t u^^Zs/U 

y ^ ^ y h/ 1 — y^yu^ 9 ? y h/> ^ y 

7fr^ ry A^arf7/UtD7 i^^E-^— h (TPSSbF 

iy^u^Jrih/^ic^bfc: 0 flbnti/^h^i 
Sr, hmd s tit tea t y a 0 . 7 

fi mTX h L/c D 

[0 2 6 2] »b*LfcU^ bH£K r F^^v"^^^ 
(NA=0. 4 5) tSg2 4 8nin(7)KrFl/-f 

%<D'*9—^\z.^*?*frvxm$myt\,tz. Q fit, 

6 0WPEB bfc 0 ^rcoQL 

h^^rO. 1 7li%(7)TMAH*Mt6 0S>RBS<fe 

l&s (^-f > • k • x^<— ^) >&m£ 

1 : li:»tttfc 0 

[0 2 6 3] ±f£60j; 

h^^rK r F x^v/-7^7" s/^"(?0. 3 2 5 ^ m CO^ — 
— i^7fe^ 0 ^ — >iC*B3i--5 0. 3 2 5 p(7)^/H/v; 
i^J9 0 

mJfB^!l8 9irlB«t^>^«feSr*l9iSbfc 0 fib, *«t? 
tt. K3B£ftL TPSSbF 4 ©JSJDiSr5iI%^t, 
2li%C, H7feig«^K r Fx^-y-r^Ty/^bA 
r F^^v^^K3t3£S. 1 9 3nm (NA = 0. 5 

5) -tjh,«X*JE bfc„ **irffii^fcu— 

*tSr*CS^fc*<»e>*tfc 0 0. 19 L&S 
(7^V*7VK^^) ^^^ — ^SrJ5(^ 1 : lie 

ft?^b/c 0 
[0 2 6 4] 

BS^v^^ hSrttffi-rsc tJ^J: 9, 

iftWp^jBit-t-sffi^srafp-rs - 1 ^ x *> . ^ bfc^ 
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^ h^->S:Mt5r i/^t^, ^col^ Tiffin 



#WW9- 7 3 17 3 

94 

#ft«t«t 5 t-raniis^^-^sasitsixs £ 5 kit?* 



